Part I. Supplementary Experimental Section

Materials
To prepare monodisperse coacervates, a number of polycations and polyanions were used droplets from the templates of double emulsion droplets, we upgraded the devices with twoinlets for pumping two water phases of polycations and polyanions at the same time. Briefly, a cylindrical microcapillaries of outer diameter 170 µm, inner diameter 100 µm were inserted into a bigger cylindrical microcapillary of outer diameter 960 µm, inner diameter 400 µm, which was precisely tapered to achieve orifice sizes of about 40-60 µm in diameter by using a capillary puller (PN-31, Narishige) and a microforge (MF-830, Narishige) and used as inlet in device assembly. Another same cylindrical microcapillary were precisely tapered to achieve orifice sizes of about 80-120 µm in diameter as outlet. The microcapillary with smaller tip modified by trimethylsilyl chloride (Sigma-Aldrich) into hydrophobic was used for flowing inner phase, while the capillary with larger diameter was treated by 2-[methoxy (polyethyleneoxy) propyl] trimethoxy silane (Gelest, Inc.) to render its surface hydrophilic, and used as the collection tube. Both of two cylindrical capillaries were inserted into a square capillary of inner diameter 1.00 mm from its two opposite ends. The gaps between the square capillary and round capillary are used as two channels for flowing middle and outer phase as shown in Figure 1a . Lastly, dispensing needles used as inlets of fluids were connected at the junctions between capillaries or their ends by using a transparent 5 minute® Epoxy (Devcon).
Manipulation
To generate the double emulsions, all fluids were pumped into the capillary microfluidic devices by using syringe pumps (PHD 2000 series, Harvard Apparatus) at desired flow rates.
Typical flow rates of the two inner phases, middle and outer phases are 150, 150, 500, and 5000 µL h -1 , respectively. The formation process of emulsion drops was monitored by using an and a molecular beacon (MB-2: 5'-CCTCTCCGT···GAGAGG-3') [1] was added into the coacervate system before microfluidic encapsulation. 
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IVTx in artificial nucleoids
For the in vitro transcription (IVTx) reactions, we used a reaction buffer without any cell lysate for cell-free transcription reactions as previously reported. [2] The reaction buffer consisted of 
